Localization of 14-3-3δ/ξ on the neuronal cell surface.
14-3-3 proteins are intracellularly expressed as ubiquitous adaptor proteins. Here, we found localization of 14-3-3δ/ξ on the neuronal cell surface. 14-3-3δ/ξ was identified as a membrane target for 15-deoxy-Δ(12,14)-prostaglandin J2 (15d-PGJ2). 15d-PGJ2 is a pathological mediator of neurodegenerative diseases including Alzheimer's disease (AD). A causative peptide for AD, amyloid β, is one of binding partner of 14-3-3δ/ξ. Non-permeabilized neurons were used to avoid the intracellular effects of anti-14-3-3δ/ξ antibody in the present study. The plasmalemmal 14-3-3δ/ξ, but not the cytosolic one, was stimulated by its specific antibody, resulting in neuronal cell death. The neurotoxicity of anti-14-3-3δ/ξ antibody was suppressed by an antioxidant, catalase. Catalase prevented neurons from anti-14-3-3δ/ξ antibody-generating neurotoxic H2O2. The neuroprotective effect of catalase was also detected with the post-treatment of neurons after the application of anti-14-3-3δ/ξ antibody. Activation of mitogen-activated protein kinase signaling cascade is a down-stream consequence of H2O2 exposure. A c-Jun N-terminal kinase inhibitor suppressed anti-14-3-3δ/ξ antibody-induced neuronal cell death. To my knowledge, this is the first report that the antibody-stimulated plasmalemmal 14-3-3δ/ξ induced neuronal cell death. Furthermore, H2O2 and JNK contributed to the neurotoxicity of anti-14-3-3δ/ξ antibody as well as those of amyloid β and 15d-PGJ2.